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Acute respiratory distress syndrome (ARDS)
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n172 ARDS Lﬁmmmﬁ@ﬂ@mgnﬁﬁmﬂ%\ﬂmﬁ
MamsL preumonia N1saatin siselatnnaden
| nsfnide severe trauma sinliAnn1sENIAL
'ﬂEi’Ng‘uLLi\‘iﬁﬂ’]iMﬁLQ@W? inflammatory cytokines L1
TNF-alpha, IL-1 beta, IL-8 ﬁﬁlqﬁqw%fﬁﬁmmﬁwmm
wentestlan (pulmonary capillary endothelium) Laz
0943 (alveoli) ANt iauanuaandentas
L%zjﬁm'imﬂwﬁﬂ@'@%u interstitium WAZRIAN LAA
nmazilemuanti daalsi surfactant QNIABANUAY
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residual capacity; FRC) anad lian1azmnglaguimian
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ARDS nudnieteaiidnunzsneiy udeldidu
3 dou Ae doudi 1) enaiilignitnany agufion
nondependent ag/dunuiiegilaguaunag finng
vianailulng doud 2) ﬂmﬁﬁqmmﬂummmm
M uenadale (recruitable) A Fureduivnzan
uazdaufl 3) Yanfinielu neaugnussadasitadiay
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1. 5nEN@1mRa89 ARDS atinasaniilas

2. neitetszdinlszpeenisuanulaeniing

2.1 nsdaAsastaevnglafl v
WYNBANIW DIAUNAN lung protective ventilation
strategy ldi5umsane 6-8 ml/kg muaﬂﬁ plateau
pressure laitfiu 30 WwuA A Waflasiuneauiia
nsvinauingtinrengaInLsInsELInNaudngn Las

14 PEEP donflndnageandauiitinendaniwlallitla
$9NTRNN99 lung recruitment WazenefeaNandan
fluny

2.2 n9ld high frequency oscillation venti-
jation (HFOV) 14 Tidal volume tasi | FasiAanud
35mina 180-300 AFyT iteanAR LRI TR 0 9AN
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AR ﬁuqmumﬁlﬂ (mean alveolar pressure) g4
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2.3 ﬂ’]‘iu'auﬂfﬁlﬁ (prone position) Lﬁlfa@ﬂﬂ’ﬁ
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dastlanfitAnannusliiugag (gravitational pleural
pressure gradient) Taafaanavtjuesnaaud
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agAunti (ventral) AUAUNAQ (dorsal) TndLAeri
am overdistension LAY atelectrauma 28ILA LY
ventilation-perfusion mismatch

3. MMM NEN 1 NNg LU IaN AL
corticosteroid, N-acetyl cysteine (antioxidant) 198
nsldfhaiiesenenasniden (Inhaled vasodiator)
faaznszansllgduidentsnuguanitinsssuns
21NARNIN AR ventilation/perfusion mismatch il
NNIETNTDIRANTLAL LAZAR pulmonary hypertension
wran1sld surfactant 1w recombinant protein
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CI 10-20 URALNATIN

0-1 [IUALNATUN

20-30 LIURLIATIN

ﬁ Infinite pressure

5% 1. wansausaiunldlunsdlageasninulutleausazdouniniee ARDS
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4.n123N11 LU non-pharmacological inter-
. N aa A o
ventions N 275 AR 1) N7 pumpless extracorporeal
lung assist (PECLA) 14 mild to moderate ARDS l4ivia1a
v o £ d'ml A 3
po9g{tleinminiluiaanduNLIuLLLY low flow
Wnniswanidasuasueulaeenlas wANualiy
a U = a ¥ ¥ dl
aanTauteas NaAunalidfanld 2) nnsldiAzas
WeNN19ieIUeeialanazlan (Extra corporeal
Membrane Oxygenation; ECMO) Wiauantlagufineg
Tugfilaedl severe ARDS Wil high flow lunitiaznann
falannz ECMO asanniiAnldanalunnsinmngs
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UANNIFVINULTBIECMOlugiloe ARDS®
ECMO ldn9asuiyuideuuansianie (extra-
corporeal circuit) Lﬂ'fv'mﬁufafaﬂ%wuﬁﬁ@jLﬁ@mm"mm:ﬁ
Wasueulneanloseenanniaansi tneldaadnn
waanIaan access canula lunaandana lun i
inferior venacava r;ll’mfi’] right atrium junction tezannd
5-10 wuAmmg wazld pump gadendngeasias
suaenlUsarieafnaantian (Oxygenator) Taaidl
mﬁmﬁlaﬁu (membrane) Muszudnadeauazfingly
FRINGINARAABANTYINAL 1:1 BNAENANNITUNS
Tunsuanilaen uaziltladefiganasansziaunis

FvpUANLTNIIRENTIAY FAO, WAy

sweep gas flow Wiadu CO,

Gas 11

Heat exchanger LA389PALANgUMNHIREN

waniasufgldnd 1) dnmnnslvazesdenluaeas
(Extracorporeal blood flow rate) FufuszunThlezney
Fiael Pump ailaweiesiluidenusaviswmilaudnans
(centrifugal pump speed) ;T\i@gjsluﬁfm 50-100 ml/kg/
min 2) ﬂ?mmmaﬁﬂuumm@amm;ﬁﬂqa 3) WA
w03 uRe ARl 4) TUNATRIAN eI AN
5) n3u5u i Funnueandiaulu@an tns Fraction of
delivered oxygen in the sweep gas (FdO,) %mm@u
M2l gas blender 6) NM93zunefngAFUelnaan s
aananiaan 1ng Sweep-gas flow rate ALANIAE
flow meter @ l&sunsuanilasulfidudnnuns
gﬂmuaugmugﬁﬁ”wm"&lmmuau@qmmﬁ (Heat
exchanger) Wignuugiimanzanneudanaudngdilae
anaan@aenni g return canula 1¥ing right atrium
lanfiineranmitus 1ludilan ARDS filszé
Audulafinlng waltignunsodfinssfueandiay
Tdenlfifaanadaanistaavnelalngdiasadae
mglailng

da1is3lunn3vin ECMO lunqu ARDS7
AMNANIAN extracorporeal support organi-
zation (ELSO) Anuuadalid sl
1. frlaefideandiauludeniliauns
szAuilszaaanisuanidsureseandiaulalaeld
rastaenalalng Savdn

a o
WwaanEnuNIsLanilaL gas
uazAILANgUMnN Imazax

augenduidingsadilaan right atrium
Gas 280N

517 2. uaR9INAINIINNUIRATRINENNTTINIUTBsR lauAzan

Auaauilasann http://columbiasurgery.org/conditions-and-treatments/ecmo-respiratory AuAuIUN 5 n.2.58
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-ARARANANLHANTFA
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-Disseminated intravascular coagulation
-Pulmonary hemorrhage
m’z:Lmsni'@umﬁ:uuﬂ's:mw
-lAanaanluaned
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-Oxygenator failure

-Pump malfunction
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1.1 Ransnuminiile Pa0,/Fi0,<150 mmHg
aniZlé Fi0,>0.9 findmsme>Feaas 50 uazsise o
murray score 2-3
1.2 fatiedlunnsinile Pa0,/Fi0,<80
mmHg 2euz b Fi0,>0.9 7iflEmsn>3euaz80 waz/vite
murray score 3-4
2. fnazanfuenlneenlasic (PaCO,>80
mmHg) ¥3alia1u1TnsEUIEeINIARLE plateau
pressure < SouuRR TaeldiAsestasmnela
AINNIATTIN

2avinlunsiin ECMO lunga ARDS'
laifidavinuiinan uwndiineazfiaison
. o o v = A Al ve o o
sanfuasauAFafion anuannadailasuiluuan
v Tivinludilenlsndseansafinasiennnindin
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i nzifslussezgavnevisaiilanadesiaziianiny
AAADANANNNNTLASULNFAIUN1TLTIFNIaRaA LAY
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NANITUNSNERWANNNITSNHIAE ECMO®
nsinwsag ECMO Tugtlae ARDS Hlanna
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24
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nanznandet Tlusrndnan1snia AannigsaLsan
nazunsndau ae ELSO lutl A.A. 2009 wugiiEnnsal
nafiannzunINgan ANA19187 3

nsauaeileluaneyin ECMO®’

ECMO ld5nwngilaedngs Annsvinsimanis
gm%’] Hnzunandaunin wmm@@ﬂﬁiﬁmﬁé‘a@m
fiatmann 24 il AosiinnsmasNLlszIduglae
athaflussuausifssasntlanein eenstasfuay
3 % ez unneasvineuegsiiisz@nsam
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1.mMrdszifiunneszuntlszannuaznnslasy
8140 1UAL (Head and sedation) Q’ﬂqmﬁﬂié’mﬁma
néaiie wazeuaUMAL Lﬁ@@mﬂ'mmmmfyl,t.@:mi
daandiauanssianie mmmﬂﬁlfawqmmmamu
Imﬂiﬁiummmrﬁ’ﬁqm ARrTiNIRARNATY YT LA
ufindffsemeuauestesginm gn 1 9aluside
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2. ﬁﬂfm'ﬁ'ﬁw ECMO anxnsntliuan TV inae
3-5 milkg uazvAnAEaN2gaide PEEP 1914 closed
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3. Aemudry oy nd@ni B nian st luvaas
wenldiiaane tnadl CVP szuntu 5-10 mmHg
ArAusulafimefanInndn 65 mmHg # mixed
venous blood saturation N1NN91Faeaz 75 Na13010
Henduilagnziaann1zuNINgauIaInN1TUINYN
Wagiaeddnyaunadinasi nelu 12 Galug

4. lasiunsmiaima Tasldnnsnenunasas
714N aseptic technique

5. The Abdomen and Nutrition 49:npN17%
L'ﬁ@mfafaﬂiuixumwﬁummi 9 intra abdominal
pressure WaRanIN abdominal compartment
syndrome #anAEgaNTRRdANaINNIslHa1MNT
PRy v pry o a A a4
ANdndugs ieilasiunisfinmassinuans
aruvaadann e vty a1aliansetmnmig
NADALADAANN AL

6.Usziiun1sinnuresiunazle fiag
814589711 Continuous renal replacement therapy
F93A9)

7. Bleeding management and Transfusion

~ P py ~ a A

target Arsiinnsansdaniialilunsiianiau Wasan
ANN91@eaaRaNNNI989R99AL5TNN0U 70-100 Raaans
Fladl
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Heparin coating v3a Inaluas Lﬁfamﬂﬁ'ﬁ?mmi
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fntnfienalsisndusiadldian-au Iaeld blood flow g
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NSUEUAZNTENANNISYIN ECMOLUngN ARDS'

maveald ECMO laideedinensanin
Meldmulng asaagauainnInia@nsasan ns
neln ECMO 1neiliuan sweep gas fow WAz FdO,
AMRINAN Arterial blood gas wnnsuanilaeutng
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ABNTLAULAY
AsuaLle-
aanlampaly
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Low flow

Air embolism

4. Hemolysis

AU

angilae: dnsnisluanecidenanas
Cardiac output L‘WIN%‘L!
Recirculation
fiEmensuan TNy

qInas: Annsiiuan Fdo,
nn3l5uan sweep gas flow
Membrane oxygenator'qmﬁu
finsSareszunfing

angilag: Hypovolemia

1o afuuwanan

AINNAT:  ANLA N WLNE a5

fnsgesuluszuuneas
] A o Y v
lalgunsngaidenaanansiagilogls
11 Aned9uAUgAAINSN WAL Hsaain
wsadasialuszuunsasman

AMN29ag AuseAuluIzuu9asgeaInnIg
AU

Fl4 heat exchanger gand1 40°C

N9ATIARDLUATUA LU

BFR %8 CO anad; 151 i speed
MAP zgq%u; Usiiin FdO,
A9IRAALIALVUIANATY, CXR
damzideuazuilaninzinide

ERTELEY FdO,

AT sweep gas flow

1lABu membrane oxygenator
psaiRszuLR TR N fULASes

CVP 6 BP drop fnsnszAnueaa;
ansvimeauny

frlaefinaadenlun; Ienueumay
puadnsieanadnu Uszanns 4 H0 naen
ANENRTRsILRTeaTnN I NTLSe
wlAsusrunaeasiug

ATIRADLANL AN LAZEINTA LUTZLLN9AT
alarm bubble air detector ; AAAINIABAN
ANLATAINNLIABENTLIAY ATadaLdase
Wi vnnwuandlugnsgaauasnlaen
Aruneudsagias clamp a1ua9u
= :’/ v s v o

waanaan”s 2 Au desiueniedingso
o o & ez o 0 a
fuoa wieniistiuiinunisdaamasann
wzastaevnelanarAnseilszanuanuine
YBANNTIEUARANNANANAN VNI TN
281939A137

1lae membrane oxygenator 1ua

15U heat exchanger Tigungi 37°C
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